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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
components necessary for multiplexing of data transfer 
path by sharing a control path for a data transfer path. 
SOLUTION: A duplex driver in a host computer C1 1, 
controls in data transferring between the host computer 

C1 1 and a disk array device C2 f by switching a path F t J ^ | k £ A 3 
led to a data transfer interface P4 of a disk array device 
C2 via a cable F1 1 , SAN 10 and a cable F2 from a data 
transfer interface P1 of the host computer C11 and a 
path E from a control interface P2 of the host computer 
C1 1 led to a control interface P5 of the disk array 
device C2 via a cable E1 1, LAN 20 and a cable E2, as a 
data transfer path. 
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lffi*C3(DfIffl-1' >^^x-XP6fC«, IfSffl-f 
>^7x-X^r-y;i/E 3<£>— »^l§nt^5 0 
-^El 1-Eln, E2, E3fiCSMA/CD^ 
^^afflt^LAN^r-^T^^o LAN20I1 
-yjPEll-Eln, E2, E3<Dfe«£«affl&jR 



<*ti£* ^^o, lan 2 o tenmmzy*- ?mmm& 

[0 0 2 2] 02H *XhClx (x=l—n) 
05 ^LTy7h^X7lMito *XhClxf:H 7 
7 p U^y3>77h^x7SL ^U-tV >^i> 
X^-A (OS) S 2, -fifcF^-f AS 3, SCSI H 
7<AS4, S4L r-^61fflF7^AS5, &CJC 

*gwm F^-f as 6 0§v7h^x7^>x 

7<A7 7h^X7) S7H WitfCD-ROM«© 

feC0Tfe^>o uOK7< AgffiS 7*^ <>^-*-;Mf 
^It^XbCl xftcDf2«Sfi^^>D-F2*i 
15 &fc07?*9Tfc*b&^ 

[0 0 2 3] -fiffcK^-Y AS SCSIH^A 

?7x-XP1j5^, Hl l f©ir-y;i/FlxR«F2 
^^ft Ltr^ X^T KStC 2 ©^-^(ESJflH > 

20 j^7x-XP4$TO/U (£TF, /UF^ftt^)) 

SCSIH5<AS4L fIfflH5^S6Rtf 
fIffl-f>^7x-7P2*5> ^r— y;i/E 1 x&tfE 
2 ^gfil/Tr-Y X^77K8tC2 CD^S/IK >^ 7 
X-XP5SWU (ETF* /UEi»t5) O«J0 

25 #*.*fHflrr*. CO«t3ir**»JB«0«FflRtt» 

8aS^Oflffl©/UE^ ^XhClx^X^ 
7K81C2 i:OWa)5 ? -^<Eaiffl^t>«JD#A6n 

[0 0 2 4] SCSI H7^A*S4H SCSIf/H 
30 XtltgasnSr^X^7WSiC 2 t*x FC 

i x^cop^o^-^teMtcref ^>> >/^> 

XtA S 2 £5*— ^CSIflJ F AS 5 t<DWOWW* 
fTPo SCSI F7<A'S4 1H r^fX^7 

u-rsec 2 i^xi>c i x t^^^-^eju^re-r 

35 5, ^I/-f^f >^>XfAS 2 Iffl F7<AS 

SRtfflffl F^-fAS 6lC, ftlftlSCSI F^-f 
A*S4^S4 10«i6S«ffc*-B^it>pri)BT*-&. 
[0 0 2 5] T-^SfflF7<A*S5H ^XhC 1 
40 xCOx-^tejgffl-f >^7x-XP HfefftWU SCS 
IF7^A*S4CSCSI TAWX(hLTT>fX^7l/ 
-f £«C 2 SB»St*fc»©«»SWT-^OfigS 
ff^o fiffiF7<AS6H ^XhClx^fW 
>?7x-XP2^WU SCSI F7<AS4 1l: 
45 SCS I^A<X<hLT^X^7l/-fSfiC2£Eg!£ 

F7^A*S6H ^U-t^ y^yXfAS 2 tC*fL 
50 [0 0 2 6] H3H 5*4 X^7 K SBC 2 rt^ii: 
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lT3>hP-7P30V7h^X7M (PIAa7 7 
-A^x7M Sr^To 3>hD-7P3CH ^ 
l/-f^>^>XfAS8, yXfAWS9, 

xiWWsio, KMsii, ^-^ifSiiffiF^A 

S 1 2X.Zf<gmm K^<AS 1 3 0&V7h^X7W 

>x i — ;i/£*it^£>, 

[0 0 2 7] ^U-tV >^yXfAS 8te5^Xi7 
7 U>f SIC 2 CD 3 > h D-5 P 3 Ka*i£S*lfc»* 

[0 0 2 8] yXfAHiS9H r>fX^7K8i 

c2£fc<Dfflm&froo rmiwusiott r^X 

^X^7KS1C2(D1I, 77>, r^X^gtC 

[0 0 2 9] ^<E3ifflH7-fAS 1 2 t^X^ 
7 HSIC 2 c/)^-^te^^ >^ 7x-X P4i7 
■^-feXftllfflS 1 0 tOPflOr-^OSSSMStS. « 
IfflF^ASUH T>fX^7KgfC2©fl 
W>^7x-XP5«L, tttMS«<0£*HU 3 
^>^7x-"XP5^ISSS 1 0 hCDmcDy"-* 
©SSfciWWU ^X^7^-trXC7)<h#&, 3eK> 
?7x-XP 5 i7^tXM«S 9i©WOf^©S 

[0030] &\z, *mm&m<DW)ft&. <n *xh 

<£>ifjf££ (2) T>fX^7l/<8t^Wl:»WTl^ 

■wrr*. 

[0 0 3 1] (1) *Xh<D»ff 
SI*, *XhClx (x=l~n) tCH24 J ^-fi{bK 

hC 1 xWl/-f^ >^>XfAS 2*>e>fct* 
X£ 7 U-f gflC 2 rtVlX F <h AX E(02 "3<0AXK: £ 

o t 2 -fr©^ x * 7 u-r gtt vxmmizn&o 

[0 0 3 2] iftl:»LT**«»IBO± 5 C-lft H 

F A S 3 fc J: 0 «T©MW**fTtott*. 
[0 0 3 3] S-TziSft K7<AS 3\Z. /UFStfA 

lt?^ x ^ 7 u-r sb^ s Hwa>«**»fc*tii-r 

X^7Kgfl:Wt^nfcyU7;HD#^ 77-f 
A5P -V *;WB*TJg«> 6 ttfc 7 r -f A~F -V W 
WN (World Wide Name) &<h\ r>fX^7KgI^ 
«r^-r«Ct**pri6tt««T*S. &*5* SAN102: 
iMTgt^X^7KgiC2^i^tlTW 
«6»ct4, &f>{ X ^ 7 l/l'gfC 2 SCif 



[0 0 3 4] ^f:rMK7-fns3H /UF^tf/t 

xE^^^-n^nig^^n^itii;7 :r ^x^7u-f sec 

2£, iR801^T>fXJ7HSI (ftOBx/X-f 
X) DxilT, ^l/-r^>^yXrAS2l:ii 

05 

[0 0 3 5] ^bT, t^I/-f><>^>XTAS2^ 
£ iSSfm XDxl:»t5r-fX>7 ?tX©S*«« 
fcofcJt-gN rlftKJ'fAS 3te, AXF*«IE*K:» 

10 SBC2^c^7^irX^ff5o CttKWU "r-^JVF 

fcd£a>fflfc]£:, r-?€IM>^7x-XPL x 
-^C2lfflK^-fA*S 5S^SCS I K7<AS4^1 
fibTSttfct*tt, rHkH7^AS3^1/-f 
15 >f>^yXfAS 2KW#(0»£*iifc]U /UE^ffi 
^T^-f X^77H SB C 2 ^\CD7 ^ izX 3 . 
[0 0 3 6] — fifcK^-f AS 3fcL 3gF7<AS3 

20 tt, : >^yXfAS 2 JdilftlSrfT^, W* 

<7)^^LT^^lVlX*ffl^T^Xi77i7irXSrff 

[0 0 3 7] Sfc-SfbK^-lVtS 3tt, /UOBf^ 
25 f^>^yXfAS2l:iat§o t> U /UFtM 

7KgfC2^r>fX^7^tX^ AXFOgft 
t-o^ X ^ 7 ^7 -feX 0 #^>5o 
30 [0 0 3 8] *XhClx(0fIfflH7</tS6H « 
Il^>^7x-XP2^liU 
Xf AS 2*e»W»Sn5*X hC 1 xOttfig, 
7)\sE 1 1 E 3 bT^Siffi* C 3 Clflt 

^>o £<Dmz*gmm as 6 a, *«w;:w«-r* 

35 KT<OfH»*fr3. 

[0 0 3 9] BP%*XhClx©fifflK7^AS6 
te, a8*XhClx©ZlftH7</ , !S3, RtfSC 
S I K5-f AS 4 lji^JIflgftSSCS I :/ohrui/ 
Of^X^7^tX^v> H (#Jx.tfU — h=i 

40 ^> K) • T^X^7^tXT-^$, LAN20^ 
bTiEi£T£fc<&<7X iSCSI, SCSI over 

i p&finjtfns^-^jga; o scs imfe) 

g|U f Iffl-f >^7x-X P 2 SiitTL AN 2 0 
^(D&m&fto* $fcfifflK7-fAS6H LAN 2 
45 0*^Slffl<>^7i-XP2^SgLfc, r^X^ 
7K8IC2©fiIffl<>^7i-XP safest* 
tltc i SCS I CD^-^£^-^$bT\ SCSI H 

[0 0 4 0] (2) ^>fXi?7W&H<0ftfE 
50 r^fX^7K SBC2(^C7)l : 31fflH^<AS 1 3 tt. 



- 6 - 



2003 06 19 12:08 



*BM>?7£T?tf PSRIfif S hU ^2 00 2-2 2 9 74 0 



E 2 2&U>E 3 LTfl^^C 3 tCj§331"f"-2>o d© 

ftfifC^Sffl K7-f A*S 1 3tt. *3BWKM«r*«T© 

[0 0 4 1] i^r-f X^TU-f SBC 2©<§ ; affl 

SffliS 1 O^SffflfllStiSSCS I :7°n Vzdvotjt. 
i77^-feX3T>K (MA.l£l&4F=i-?>|<) . 5^X4* 
T^irXx-^S:, LAN2 0*^L/TC2|-r*«:»O 

x-:?»5$ ( i s c s i a«) Kjg*u ifafli-f 

7x— XP 5£IWfflLTLAN2 0'MZMS2l£fT'5. * 
fcfliH5-f/tS13tt. LAN2 0^6fIffl'f> 

?7i- 2*>Ste2IStlfc i SCS I <T>=T—**=r 

[0 0 4 2] ^fC. ±f2Lfc*X hC 1 x©—fii-fc;K7 

•^nssfflft^Bi^, (a) ax#— mtisntzr 
/t-rxoBmaa. (b) f-fx^y^txiijii. 
(c) ^xowtFESfflaoft^t^tTKwrs. 

[0 0 4 3] (a) AX#-fift$tt*:xA-1'X©Ig|® 

£t\ *X hC 1 x©-fiftK5-f AS 3 fcj;^), AX 
tf—MitiStlfzy 1 /^ X (T-fX?7HgiC2) CD 
SP^AXF;RtfAXE©&*©iilSg^'SIgS! 

sti^^x^Ti^-rge^. i^u^x^t-i^sb 

[0 0 4 4] ^\ -fifcK^fAS 3#> 7-f KMi 
(7f77 , 10 0) tC&t^T. sf-^lx— •r-w >^->Xf 

AS 2*»e©^X*««H!m©R#£3HSLfc%>©i 

T* «fy7"l 0 1), 
[0 0 4 5] -«fl;K5-fAS3tt. 5** X^flMSMft* 

SJfcKJSUT. AXF^S^nfcT^X^TU-'f SB 

©@*T©«$S (^XjrWMIHR) . RtfAXEfcttl* 

$nfcf-fXi?7Hgi©i*©f«*, tn^n/^ 

[0 0 4 6] ^C-MH^^A'SSIl /UF*^1 
X^gBB#©tiMfi.h, /tXE»6K»tU 

x^7u-r««icai«snTti*^5*»*i»M-r-& (x 

T7710 3) „ 
[0 0 4 7] AXFtAXEidSlfH^-rX^T 
WgBK«3t£ftT^&^£«£Lfci§-&. IPISAX 
F i/U E iAWi5f^Xi?7 U-f gBfcS^StlT 

it&2tlT^t£^*><Dii[sT> 0 4, 105 

^Hffr«.. -fiftK^-f AS SttCWX^y-Zl 0 
4, 1 0 5 K&^T. yUF©T^X^7Hgl^D 



xliU ;UEfflr^777Kgi5Dx2tt 
[0 0 4 8] CimcttU /UFi/UEi*^Df^ 

05 IP'S AX F fcftStStt&T^ 777H SB t AX E t 
ft** ftfcf -f X ^ 7 l/-f Sli^H-Wr-f ^ ? 7 U 
-fSBT'*-5iW^Lfc«^fr«. -fifth* AS 3 
'i^K^^ X^ 7 \"( SBt©WTAX©— fiftjJSStl 
TW^CtlT, X^-y^l 0 6 £HfT-r<5>. — fift 

10 h'7-TAS 3UC©Xf7 7 p S 1 0 6'C:fe^T. AX F 

^Tl^gS (uCtttf-fX97K8fCl 1) £ 
{RSOtVX* ITU-T SB (fi«f;HX) Dxlit 

15 [0 0 4 9] ^LTrHl:H7-fAS3ll B»bfc5* 
A-TX (f-CX^7KgI) CftSDxm (m= 1 $ 
fctem=l, 2) 5V >^/XrAS 2 fCjg 

LTT-f H;UttlB (X^-v^l 0 0) CIS. 

[0 0 5 0] (b) ^-rx^r^-fexjiaa 

20 fr\Z. rUb^-T AS S'Ci-S^i'X^T^-feXjaa 
CO^T, @5©70-ft-h (®7f77*2 0 1~ 
2 0 9) ^#f!gLTi«^-r-5. 

[0 0 5 1] ^-T-fifbF^-f AS 3**, 7-f KM! 
(X77710 0) "C*3^T, t^lz-r-f >^->Xf 
25 AS2^e.©Dxl (TiSn5T-<7^7Hgl) 
'C^TStV X ? 7 ft7S*5§I L7c t>© fT-5 
(X^-y7°2 0 1). 

[0 0 5 2] -fi-ftiH^-r AS 3«> Dxl^.©HffA 
X (/UFttS) OttJ8**iEfltT?*a*»5*»€«€-r 
30 S (Xry72 0 2) . COflStt, 

j©a (Xfy73 0 1-3 0 6) T©mriHl©*fT^i 

[0 0 5 3] rlftH7-fAS3(t XT772 0 2T 

35 s*ffAx©tt«#»tt-ea*£«jeLfc«£, dx^ 

©AX*i-fift$tlTV^-5*^*^, jfeOr/HXgi 
©a (.X^y^l 01-107) TiODxyffliSrtt 

a^jjrr-a (XT5-72 0 3) . 

[0 0 5 4] *>U Dx 1 ^©/^X-fift^tlT^i-S^ 
40 -fifcF^-f AS 3li#i/tX (/tXEitS) 

©«si**jE^-r&-5^5^**ij5e-rs (xf7 7°2o 

4) . ^•LT-fi-fbK^'f AS 3«, ^BAXatjEfTC 
**fcStf. ^AXir^fT/IXt^^JOe^T, 
t»UTfcofc/U (AXE) ^^ffA'Xir, Hfr 
45 AXT?*ofcAX (AXF) £f*«AX'C^MT-5 (X 
7-y-f2 0 5) . 
[0 0 5 5] Cft£**U Xr77*2 0 4f»Ut 

mx-&Z>Z.b.frt>. -fift H^-TAS 3ttT^7-feX^9l 
50 fTTS&A»ofcd££*T7*-feXS#^7£*-'«t'— 
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*fTLT> 7**X*#^7£*^U-^>f >df->X^ 
AS 2 \ZM%\'$~Z>a 

[0 0 5 6] 3T\ X^-/7 P 2 0 2 T*fr AX 
**£«5£Ufc»&, tWj:Xf7^2 0 5T»U 
£*fTAX£*«JD#*fc«^ -»kK7<AS3« 

2 0 6). 

[0 0 5 7] — «YbH9-f AS 3tt, XT77 P 2 0 6t 

2O70YES) , jE*£7^*X**^7b&£i«:*' 
t** >^yXf/>S 2 ClM&bT (Xf77'2 0 
8) , 7^ KM! Ufy^lOO) ZLtl\Z 
2tU Xtv?2 0 6TO^>f X^T^irXO^fT^K: 

^T^irX^IES^^ff ^n^^ofc^^^ (X^>y 
7 P 2 0 7(7)NO) , — »flsK5^fAS 
x>rX^7^XCD&#KX7^:/2 0 3 Jc^teT^o 
[0 0 5 8] (c) AX<B»«S£«aa.S 

— «ftH5-f AS 3fc<fc*AX0DW»K«jfla^ 
OV^T, 05(D7D-ft-h «D7>7-yZf3 0 1 -3 
0 6) t#JHLTIB9rr*. 

[0 0 5 9] -IftH?</tS 3te, Ti' FMI (X 

f7^ioo) k*v>t— ft»Ma«e»r*«E:. ax 

0»**fiatS«l (X?y:/3 0 1-3 0 6). £S 
ff-T*. HP'S— «YbK5-f AS 3tt, AX©jE*/»* 

[0 0 6 0] *frIftF7^AS3ll AX©»«FE 

»£*fr-r* (xf7^3oi) o z.<Dmm&&* w% 

HfrAX**iE«^5*^E«tt, Dx l^^fTAXfC 

tt, "r4 7sb"r— ^tc^S^R^-rstico^^x^r— ^ 
Xt*Hil&i:(OJ7>F, 09*.tfSCS I :/nhn;i/ 
<OMo de Sensea?> K£rffl^<5 e 

[0 0 6 1] r»tK7^AS3»t *ff Lfc37>H 
^iE^tC^TUfc^S^fCcfcO, Dx l'MB^frAXrt* 
jE«T*S^5^Sr#iJS-r* (Xf7y3 0 2) . t> 
U *fTb&3^>FjOTE#»*7Lfc»^ -MH7 
-f AS 3tt^frAX**iE«T»Si:*iJ^LTffl.a*^7 
U 7^fHMi (Xf77 p 100) ICR*. 

[0 0 6 2] CtlKfctU *ffbfcnv>H*t»#»7 
LfcJg'&KlfcJ;, — »{kh*7-f AS 3ttDx 1 ^©*ff A 
XWT*S5i^t§. Z<Dm&* — *fbF5-fA 
S 3«ffiffBX7=-^^2 0 3 DxKO/tX# 
^S{t;*ftT^*rt>S*>£*J5tTS (Xf7y3 0 3) 



«>u Dx i^/u^rift$nt^i)«^i:n - 

«ftK5-fAS3ttflfta3XT-yy2 0 4iig*»c, 
AX (AXEfc-T*) ©tt»««jE*T*a^5*ft*Jje 
T£ Ufy^3 0 4) o *LTlS*AXrt*IE1ire*<5 
05 — «<bH5^AS 3«mrfSX^^7 p 2 0 5 

«f«AXfc^ffAXt*«I0#*T. ^S7?l*« 
/UTfeofe/U^ff/UH, ^ffAXTfeofcAX 

[0 0 6 3] —75, Dx l'MDAXa*— Mit^tlX^U 
10 *^lirlftSnT^Tfe»«/Ua«S«tt» 
&\z\*. -S{bF^< AS 3ttitEMiHt/U© 
•*S*fflLfti:t*t^l/-r^ >^>X^A S 2 t3 
I»bt (Xr77 , 3 0 6) , 7< KMI (Xf7 7' 
10 0) 

15 [0 0 6 4] a±fc5fi^fcck3fc**«»!l»CfeViT 
tt, «h (*x hn^tTi— ^) Clxor SffcF^ 
-fAS3fc, «OSCS I F^-f AS 4lST^r- 
^KMfflH^-f AS 5<Dfflmztoz_T. SCSI H7-f 

AS4i latosii f^-y as 6 ofcrai *ff 3 mm 

20 (HT, *(Hli»tS) *ttiniLfcE<fc£«r«i-r 
[0 0 6 5] »hC 1 x©fli F5< AS 6 

mmzm%-T. lan2o^itscsi^d 

[0 0 6 6] T^fX^7KgiC2(7)flffl 
F5-fAS13fc:, ffi*OLAN2 0S?iJfflLT©«I 
5*-* (ES^-iO (ESIfciniAT, LAN20^L 

30 tscs i yp hn^^f-^sKST z>mn (£TF, 

[0 0 6 7] 21(Oct5a:«fiBl755 3©iiln»cJ;r), 5* 
-^fcMffi^AXFKinAT, se^T*n«^s^-^ 
OteMcO^(cffll^tlTV^WS^(7)yN 0 X<7)5^, *X 

35 hCl x©flM>^7x-XP 2*6ir— ^;UE 1 
x, L AN 2 0 Rtf ir-^E 2 L tf >f X ^ 7 1/ 
^fgfC20fIM>^7x-XP 5KMSAXE 

/UP if^iOT-^felffl/U <!: ITfei 0§T 
5it*J7?S4. :^S> SE*OiS^Ifflf4X hU-y 

40 yXf A<D-mitffij& t. MMU o T , -mit<Dtci£><D/\ 
-Fvx7«, IP^*XFC 1 x&£J^>f X^7K 
SgC2(^fC, x-^^iUffl-f >^7x-XP IRtfP 

4^tss-r^t>5 i ^o^-^m/b^^x-x^ 

IStt^d^t), f-^g^>^7x-X^^F 
45 1 xRZSF 2\Ztt%-?2>T-*fcmm'C >^7x-X!r 

-yM»Wse:tt)j&ga<, A-H»)x7lSMf| 
[0 0 6 8] Se^fcOziSfkfll^safllbfcvXT- 

so Ate ±mmm inm 3 zmuLT^mm/^*^-? 
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[0 0 6 9] £t±©*M»JBTtt, C 3 

*XhCl 1~C 1 nfi^X^JWg 
1C 2 ©tt«ffi«S^tr->xe«Sfr3««S«ffc-B:S 

iffl*xh) i*k:Kttett*->x-ri> 1 flfs»Hit>. «=a 
[0070] ±Mmmmm\zm^ri 

mw*wmt<n%z>. nmwmizm2nz>±m 

[0 0 7 1] 

-^jUfflWAX (Sg2©/1X) fcftlAT. fiE*T?»tl 

^Xx-XSr^trlfafflW/IX©?^©. *Xh:J> 
tfa-^©fiffl-f>^7i-X (l20-f>^7i- 
X) *>&3tlE«3fliSsHH' >*7x-X£ijl(&LTX h 
l'-ygf©flI'f>^7i-X (S40-f^7i 
-X) (3ll©/tX) fcx-^iBgtffl/IXi 



[0M©«W«clK^] 

[01] *«Wo-*jfi»«i:«*MBlfflttx hu-s? 

05 10 2] 01t©*XhClx (x=l~n) ©£<hL 
iy7Ki7M*itI. 
[03] 01*©x^Xi77l/-fSSC2F^©3EtbT 

[04] 03tp©*X hC 1 x©rMK7-fAS 3fC 

Z>frtb<D7U— K 
[05] 03*©*X hC 1 xCOZZmitF^-rrtS 3 (d 

i&srr£fc«e>©:7n-^*-K 

15 [«F#©»?8] 

Cll~Cln, Clx-*Xh (*X h:^>l^a.— 
^') 

C2-7^X^7l/-fSB (XH/-ygf) 
C3-flS* 
20 P 1 -^-^eiUffl-f >^7i-X (Sgl©-f >^7i 
-X) 

P2-flM>^7i-X (S2 0^f> ! S'7i-X) 
P 3-3>hO-7 

P4-7 S — ^«a«-f >^7x-X «3C'f>!5'7i 
25 -X) 

P S-^affl-f >?7i- X (f40^^7i-X) 

P6-fli-f>^7i-X 

S2, S8-^l/-f-f>^>XfA 

s 3--sith*7-f a* (E«#a, «D9**.am¥R) 

30 S5, S12-r-^filfflH7^A' 

S 6 H5-f A* («£(Mff^gt) 

S 1 3-flfflH7-fA' 

10 -SAN (XHl/-ylU7^7h7-^, 

eiMM-f>5'7i-X) 
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